MBD5 regulates iron metabolism via methylation-independent genomic targeting of Fth1 through KAT2A in mice.
Ferritin plays important roles in iron metabolism and controls iron absorption in the intestine. The ferritin subunits ferritin heavy chain (Fth1) and ferritin light chain (Ftl1) are tightly regulated at both the transcriptional and post-transcriptional levels. However, mechanisms of maintaining stable, basal expression of Fth1 are poorly understood. Here, we show that global deletion of Mbd5 in mice induces an iron overload phenotype. Liver and serum iron levels in Mbd5(-/-) mice were 3·2-fold and 1·5-fold higher respectively, than wild-type littermates; moreover, serum ferritin was increased >5-fold in the Mbd5(-/-) mice. Mbd5 encodes a member of the methyl-CpG binding domain family; however, the precise function of this gene is poorly understood. Here, we found that intestinal Fth1 mRNA levels were decreased in Mbd5(-/-) mice. Loss of Fth1 expression in the intestine could lead to iron over-absorption. Furthermore, deleting Mbd5 specifically in the intestine resulted in a phenotype similar to that of conditional deletion of Fth1 mice. An Fth1 promoter-report luciferase assay indicated that overexpression of Mbd5 enhanced Fth1 transcription in a dose-dependent manner. Histone H4 acetylation of the Fth1 promoter was reduced in the intestine of Mbd5(-/-) mice and further analysis showed that histone acetyltransferase KAT2A was essential for MBD5-induced Fth1 transcription.